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Pabouas mporpamma no xumuu 8 - 9 kiace

Y4eOnblii 1aH coctabisgeT 134 yaeOHbIX yaca. B Tom umcie:
B 8 Kyacce 68 yuyeOHBIX YaCOB M3 pacueTa 2 yueOHbIX yaca B HeAeto (34 yueOHBIX HEEIH )

B 9 Kiacce 66 y4eOHBIX 4acoB U3 pacueTa 2 yueOHBIX Yaca B Heeno (33 y4eOHbIX HEeI )

1. TUNIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMMHWKU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3VJIbTATDI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHMS IPOrPAaMMBbl OCHOBHOTO 00ImIero oOpa3oBaHUs
JIOCTUTAOTCS B XOZIe 00Y4YEHUsI XMMUHU B €JUHCTBE y4E€OHOM M BOCIIUTATEIBHOM 1€ATEIbHOCTH B
COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCUMCKMMM  COLUOKYJIBTYPHBIMM M  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE IMpPaBUIAMU M HOpPMaMM NOBEICHUS U
CIIOCOOCTBYIOT IIpOllecCaM CaMOIIO3HAHMS, CaMOPa3BUTUS WU COLUAIM3ALMHU OOYyYarOIIMXCA.
JIMYHOCTHBIE Pe3yNbTaThl OTPAXKAOT FOTOBHOCTh OOYUAIOIIMXCSl PYKOBOJCTBOBATHCS CHCTEMON
MO3UTUBHBIX LIECHHOCTHBIX OPUEHTALMH M pacIIMpPEHHE OIbITa JAEATEIbHOCTU Ha €€ OCHOBE, B
TOM 4YHclI€ B 4YacTu: 1) NAaTPUOTHYECKOrO BOCIMTAHMS: LIEHHOCTHOI'O OTHOLIEHHSA K
OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAyYHOMY HACIEAMIO, TIOHUMAaHUS 3HAYCHUS
XMMHUYECKOH HayKH B JKU3HU COBPEMEHHOI'O OOILIecTBa, CHOCOOHOCTH BIIAJETh JIOCTOBEPHOU
uH(popMalLuel O MEepPeloBbIX AOCTUKEHHUSIX U OTKPBITUSIX MUPOBOM M OTE€YECTBEHHOM XMMMHHU,
3aMHTEPECOBAHHOCTH B HAay4YHBIX 3HAHUAX 00 yCTpoicTBEe MHUpa M 00ILIeCcTBa; 2) IpakJaHCKOIo
BOCIIMTAHHUS: MIPEICTABICHUS O COLMAIBHBIX HOpMaxX U MpPaBUIaX MEXJINYHOCTHBIX OTHOIIEHUI
B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO IOJIE3HOH, YydeOHO-
MCCJIEIOBATEIbCKOM, TBOPUECKON U JPYTUX BUJAX AEATEIbHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOI
COBMECTHOHM JIeSITEIbHOCTH IIPU BBIOJHEHUH Y4eOHBIX, IIO3HABATENIbHBIX 3a]a4, BBIIOJIHEHUU
XUMHUYECKHUX SKCIIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX NPOEKTOB, CTPEMIIEHHS K B3aUMOIIOHUMAaHUIO
U B3aMMOIIOMOIIM B IpOLIECCE 3TOM y4yeOHOM AeATeNbHOCTH, NOTOBHOCTHU OLEHMBATh CBOE
MOBE/IEHWE U TOCTYNKH CBOMX TOBapHILEH C IMO3ULUU HPABCTBEHHBIX M IPABOBBIX HOPM C
y4€TOM  OCO3HaHUS IOCHEACTBUH  MOCTYNKOB; 3) IEHHOCTM HAy4YHOTO IO3HAHUS:
MHUPOBO33PEHUYECKUE MPEACTABICHUSI O BEIIECTBE U XMMHUYECKOM peaklyu, COOTBETCTBYIOILIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH U COCTAaBIIAIOLIUE OCHOBY ISl IOHMMAHUS CYILHOCTH
HAayYHOW KapTHHBI MHpa, IPEJCTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPODI,
B3aMMOCBA35X 4YEJIOBEKAa C MPUPOAHOM CpeAod, O poOJIM XUMHM B TIO3HAHMM JTHUX
3aKOHOMEPHOCTEH; MO3HAaBaTeIbHbIE MOTHBBI, HAIIPABJIEHHBIE HA NOJyYE€HUE HOBBIX 3HAHUM 1O
XUMHHU, HEOOXOIUMBbIE 1J1s1 00BSICHEHUS HaOII01aeMbIX MPOLIECCOB U SBJICHHM, TO3HABATEIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKON KYJIbTYpPbI, B TOM YHCJIE HAaBBIKOB CaMOCTOSITEIbHON padOThI
C y4yeOHBIMHU TEKCTaMH, CIIPaBOYHOM JHUTEpaTypoi, JOCTYHNHBIMH TEXHUUYECKUMH CpPEACTBaMHU
MH(OPMALIMOHHBIX TEXHOJOTUI; HMHTEpeC K OOYYEHHIO M T03HAHUIO, JH0003HATEIHHOCTD,
TOTOBHOCTb M CHOCOOHOCTh K C€amMOOOpa30BaHHUIO, MPOEKTHOW U  HCCIeI0BaTeIbCKON
JeSTeIbBHOCTH, K 0CO3HAaHHOMY BbIOOpY HalpaBJIE€HHOCTU U YPOBHs 00yueHUs B JaybHeWem; 4)
(opMHpOBaHUs KYJIbTYpHI 37J0POBbsI: OCO3HAHUE IIECHHOCTU KU3HH, OTBETCTBEHHOI'O OTHOIIECHUS
K CBOEMY 3/I0pOBbIO, YCTAaHOBKM Ha 3J0pOBBI 00pa3 >KU3HH, OCO3HAHHE IOCIEACTBUN U
HEeMpUsATHE BpPEAHBIX MNpUBBIYEK (YHOTpeOJeHUs  aJKorojsi, HAPKOTHUKOB, KypEHUs),
HEOOXOIMMOCTH COOJIFOICHHS TPaBWJI OE30MacHOCTH TPH  OOpalleHHMH ¢ XUMHYECKUMU
BEIIIECTBAMH B OBITY U peasibHOW JKU3HU; 5) TPYAOBOTO BOCIUTAHUSA: UHTEPEC K MPAKTHUECKOMY
M3YYEHHUIO Mpodeccuil U TpyAa pa3iIMuHOTO poJia, YBaKEHUE K TPYAY U pe3yibTaTaM TPYAOBOI
JEATEIIbHOCTH, B TOM 4YHCJIE Ha OCHOBE IPUMEHEHHUS NPEIMETHBIX 3HAHUN 110 XHMHH,
OCO3HAHHBII BBHIOOP MHIUBUAYATbHOW TPAaEKTOPUM MPOJODKEHHUsS 00pa3oBaHUS C Y4ETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHUH, OOIIIECTBEHHBIX HHTEPECOB M MOTpeOHOCTE,



YCIICIIHOM Mpo(ecCHOHANBHON AEATENbHOCTH U Pa3BUTHS HEOOXOJUMBIX YMEHHUH, TOTOBHOCTh
aJlalTUPOBAThCsA B MPOQECCUOHATIBHON cpele; 6) SKOJIOTMYeCKOro BOCIMTAHUS: YKOJOTHUECKU
1enecooOpasHoe OTHOIIEHHE K NPUPOAE KaKk HCTOYHUKY >KM3HM Ha 3eMie, OCHOBe e€
CYLIECTBOBaHMs, IIOHMMaHHE IIEHHOCTH 3J0pOBOro W Oe3omacHoro oOpas3a >KHM3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DH3MUYECKOMY M IICUXHYECKOMY 3I0POBBIO,
OCO3HAHME LIEHHOCTH COOJIFOJICHUS MpaBuJl 0€30M1acHOr0 MOBEIEHUS IIpU padoTe ¢ BELECTBAMH,
a TaKKe B CHTyallUsAX, YrPOXKAIOUINX 3A0POBBI0 M KH3HH JIIOJEH; CIIOCOOHOCTH NPUMEHATH
3HAHUSA, MOJIy4aeMble IIPU U3YYEHUU XUMHH, JJIA PEIICHUA 3a7ad, CBA3aHHBIX C OKpYXKaroLleu
IPUPOJHOM CpENOM, M1 TIOBBIIEHUS YPOBHS OKOJIOTMYECKOM KYJIbTYpbI, OCO3HAHUSA
1J100aIbHOTO XapakTepa 3KOJOIMYECKUX MpoOsiIeM U MyTed MX pelIeHus MOCPeACTBOM METOOB
XUMHUH, DKOJIOTMYECKOTO MBIIIJICHUS, YMEHHUS PYKOBOICTBOBAaTbCA KM B II03HABATEJILHOW,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON ITPAKTHKE.

METAIIPEJJMETHBIE PE3VJIbTATbDI

B cocraBe MmerampeqMETHBIX PE3YJIbTAaTOB BBIACISIOT 3HAYUMBbIE JUIsI (OPMHUPOBAHUS
MHUPOBO33PEHUS OOIIEHAYYHbIE TIOHATHS (3aKOH, TEOpHUs, MPUHIIMII, THUIOTE3a, (aKT, CUCTEMA,
Ipolecc, SKCIEPUMEHT U JIpYroe.), KOTOpble UCHOIb3YIOTCA B €CTECTBEHHO-HAYUYHBIX Y4EOHBIX
npeaMeTax | MO3BOJISIOT HA OCHOBE 3HAHHUW U3 ATHX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O
LIEJIOCTHOM Hay4yHOH KapTHHE MHpa, U YHHBepcallbHble yueOHbIEe IEHCTBHs (II03HABATENIbHBIE,
KOMMYHUKaTHBHbBIE, PETYJIATHUBHbBIE), KOTOpble oOecneuyuBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITEIbHOMY  IUIAHMPOBAaHUID U OCYLIECTBICHHIO  y4eOHOM  JesITeIbHOCTH.
[To3naBaTenbHbIE YHUBEpCAIbHBIE yueOHbIe AecTBUs ba3oBbie jorndyeckue AEUCTBUS: YMEHUS
MCIIOJIb30BaTh NPUEMBI JIOTHYECKOTO MBILIUIEHUS IPU OCBOCHUM 3HAHUMN: PACKPBIBATH CMBICI
XUMHUUYECKUX MOHSITUM (BBIIEIATh UX XapaKTEpHbIE NMPU3HAKHU, YCTAHABIMBATH B3aUMOCBSI3b C
JPYTUMH HOHATHUSMH), UCIIOIb30BATh MOHATUA 1151 OOBSICHEHUS OTAEIbHBIX (PAKTOB U SIBIICHUH,
BBIOMPATh OCHOBAaHUS M KPUTEPUU UIA KIACCU(PUKAUH XMUMUYECKUX BEHIECTB M XMUMHUYECKHUX
peakuuid, ycTaHaBIUBaThb MPUUYUHHO-CIEJCTBEHHBIE CBA3M MEXIYy OOBEKTaMU HU3yUYCHMS,
CTPOUTh JIOTMYECKUE pACCYXJEHUs (MHAYKTUBHbBIE, NEAYKTUBHbIEC, 110 AHAJOTUH), [eNaTh
BBIBOJIbI M 3aK/IIOUEHMsI; YMEHHE IPUMEHATh B IIpolecce NMO3HAHUS MOHATHS (IpeIMETHbIE U
METaNnpeIMETHbIE), CHUMBOJIMYECKUE (3HAKOBBIE) MOJEIM, HCIOJb3yEMble B  XUMHUH,
npeoOpa3oBbIBaTh HIMPOKO MPUMEHSEMbIE B XMMUU MOJIENbHbIE MPEACTaBICHUS — XUMUYECKUNA
3HaK (CMMBOJI 3JIEMEHTa), XUMHYecKkas (Gopmysia U ypaBHEHHE XMMHUYECKOH peakiuu — Ipu
peleHnH yueOHO-1103HaBaTeIbHbIX 33/]1a4, C Y4ETOM 3THX MOJIENBHBIX MPEICTABICHHUH BBISABIATH
U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU M3y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHUYECKHX PEaKLUH, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHBIE CBS3U U
IIPOTHBOPEYMS B M3Y4AaEMBbIX MPOLECCAaX M SABJICHUIX. ba3oBble MCCIENOBATENBCKUE IEUCTBUS:
YMEHHUE UCIOJIb30BaTh MTOCTaBICHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA IO3HAHUS, a TAKXKE B
KayecTBE OCHOBBI JJIs1 (POPMHUPOBAHUS TUIIOTE3bI 1O MPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX
CYXJEHUll; mnpuoOpeTeHue OmbITa MO IJIAHUPOBAHUIO, OpraHU3alMk U  POBEACHUIO
YUEHHUYECKUX HKCIEPUMEHTOB, yYMEHHE HaOII0JaTh 3a XOAOM IIPOLEcca, CaMOCTOSITEIbHO
IPOTHO3UPOBATh €ro pe3ynbTaT, (opMyIupoBaTh OOOOIIEHUS M BBIBOJBI IO pe3yJbTaTaM
IIPOBEIEHHOIO OIBITA, MCCIEIOBAHUSA, COCTABIATh OTYET O MpPOAETaHHOM pabore. Pabora c
uHpopManueil: yMeHHe BbIOMpaTh, AaHAIM3UPOBATh W HHTEPIPETHPOBATH HH(POPMALIUIO
pa3IMYHbIX BUJOB U (OPM MpEICTaBICHMS, MOJy4YaeMyl0 M3 pPa3HbIX HCTOUYHHUKOB (HAay4dHO-
HOMYJsipHAsl JUTEeparypa XUMHUYECKOTO COJAEp)KaHMs, CIPaBOYHbIE TOCOOHUS, pPEecypcChl
WnTepHera), KpUTHUECKH OILEHUBATh MPOTUBOPEUMBYIO U HEAOCTOBEPHYI HH(OpMaIHIo;
yYMEHHUE TNPHUMEHATh Pa3IMyYHble METOJbl M 3alpOChl MPH IMOHMCKE UM OTOOpe HH(pOpMaIUN U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOUMBIX JIJISl BBIIOJIHEHUS YU€OHBIX U IMO3HABATEIbHBIX 3a/1a4
OTpeNeNIEHHOr0 THUMa, MPHOOpETeHHEe OIbiTa B 00JAaCTH MCIOJIB30BaHUS HH()OPMAIMOHHO-
KOMMYHUKAaTUBHBIX TEXHOJOTHM, OBJIAICHUE KYJIbTYpOH aKTUBHOI'O HCIIOIb30BAHUS PA3IMIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITE€IbHO BBIOMPATh ONTUMAIBbHYIO (OpMy THpeacTaBIeHUs
uH(pOpMallMl U WUIIOCTPUPOBATh peEIIaeMble 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamu,



IpyrumMu popmaMu rpaduKkd U UX KOMOMHAIMSMH;, YMEHHE HMCIOJIb30BaTh U aHAJIM3UPOBAThH B
nporecce y4eOHOW UM MCCIEIOBATENbCKOM  JIEATENIBHOCTH HMH(MOPMALMI0 O  BIUSHUU
IIPOMBIIIJIEHHOCTH, CEJIBbCKOTO XO3sIiCTBa W TpaHCIOPTa HAa COCTOSHUE OKpY’Karolei
npupoaHoil cpeabl. KoMMyHHKaTuBHBIE yHUBEpCaIbHbIE ydeOHbIE AEHCTBUSA: YMEHUE 33/1aBaTh
BOIPOCHl (B XOJ€ Juajora M (WIM) JUCKYCCHMM) IIO CYLIECTBY OOCYKIAEMOW TEMBI,
(GopMynUpoBaTh CBOM MPEJUIOKEHUS OTHOCHUTEJIBHO BBIIOJHEHUS MPEUIOKEHHON 3ajauu;
IPUOOPETEHUE ONbITA IPE3EHTALUU PE3YJIbTATOB BBHIIOJHEHUS XUMHUYECKOI'O 3KCIEPHMEHTA
(J1abopaTOpPHOro OMbITA, JAOOPATOPHON PabOTHI IO MCCIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO
IIPOEKTa); 3aMHTEPECOBAHHOCTb B COBMECTHOM CO CBEPCTHUKAMU I[103HABAaTEIbHOH U
UCCIIEI0BATEIbCKON JIEATEIbHOCTU NPH PELICHUHM BO3HMKAIOIMX IPoOJeM Ha OCHOBE yuéra
OOIIMX WHTEPECOB U COTJACOBaHMS NO3HMLUN (00CYXKIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPJIMHALIUs COBMECTHBIX JEHCTBHM, ONpeaeeHe KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJIHEHHON pabOThl U Apyrue); PerynsaTUBHbIE YHUBEpCAIbHbBIE yueOHbIE NEHCTBUA: yMEHUE
CaMOCTOSITEJIbHO ~ ONpEeAENATh  LEIM  JeSATEeIbHOCTH,  IUIAHUPOBaTh,  OCYILECTBIIATH,
KOHTPOJIMPOBATh M TP HEOOXOAWMOCTH KOPPEKTHPOBATh CBOIO JIEATENIHOCTh, BBIOMPATH
HanOosiee 3¢G(EKTUBHBIE CIIOCOOBI  peIICHHWs Y4YeOHBIX M IMO3HABATENIbHBIX  3ajad,
CaMOCTOATENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh IPEIJIOKECHHBIA AITOPUTM JEHCTBUM IpU
BBIIOJIHEHUM 33JaHUM C y4y€TOM IOJyYeHMs HOBBIX 3HAHHUH 00 M3ydaeMbIX OOBEKTax —
BELIECTBAX U PEAKIIMAX, OLIEHUBATh COOTBETCTBUE IOJIyUEHHOTO pe3yibTaTa 3asiBICHHOH IIeNy,
YMEHHUE UCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/JIaraeMble B YCIIOBUU 3a/1aHUI.

[MPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX Ppe3yIbTATOB IO OCBOCHHIO O0OS3aTENILHOTO COJAEPIKAHUSA,
YCTAaHOBJICHHOTO JaHHOW (exepanbHO pabodell MporpaMMoM, BBIIEISIOT: OCBOCHHBIC
oOydJarlmuMUCs Hay4YHble 3HAHUS, YMEHHS U CHOCOOBI JIeHCTBUH, crenududeckue Ui
npeaMeTHoW oOnactu «XUMHS», BUIBl JAEATEIBHOCTU IO TMOJIYYEHHIO HOBOIO 3HAHHUS, €ro
MHTEPIIPETALNH, TPEOOPA3OBAHUIO U IPUMEHEHHIO B Pa3IMYHBIX YUYECOHBIX U HOBBIX CUTYalIHsIX.
K xoHuy oOyuenus B 8 kiacce mpeMeTHbIE pe3ybTaThl Ha 6a30BOM YPOBHE JOJKHBI OTpaXkaThb
c(hOpMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHSTHUH: aTOM, MOJIEKYJIa, XUMUYECKHUI 3JIEMEHT,
IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAs M HEOAHOPOJHAs), BAJIEHTHOCTD,
OTHOCHUTEJIbHAsl aTOMHAs U MOJIEKYJISIpHAasl Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAsl Macca,
MaccoBasi [0Sl XUMHUECKOTO 3JIEMEHTa B COEJUHEHUH, MOJISPHBIM 00BEM, OKCHI, KUCIIOTA,
OCHOBaHHUE, COJb, D3JEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIIEHUS, XHUMHUYECKas peakius,
KJaccu(uKalus peakiyii: peakluud COeIMHEHUs, PEaKkIMH Pa3JIoKEHHs, PEaKlUu 3aMelleHus,
peakuuu oOMeHa, 3K30- ¥ SHAOTEPMUYECKUE PEaKliu, TEIUIOBOM A deKT peakuuu, 11po aroma,
AJIEKTPOHHBIN CIIOW aTOMa, aTOMHasi OpOUTalb, PauyC aToMa, XUMHUYECKasl CBsI3b, MOJIAPHAS U
HENoJIsipHasi KOBAJIEHTHAs CBA3b, MOHHAs CBSI3b, MOH, KATHOH, AHHOH, PacTBOpP, MaccoBasi A0S
BellecTBa (MPOLEHTHAs KOHIEHTpalKs) B pacTBOpE; WILTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX
XUMHUYECKUX MOHATUN M MPUMEHSThH 3TU MOHATHS NIPU ONMUCAHUM BELIECTB M UX MPEBpAIlCHUN;
UCMOJIb30BaTh XUMHUECKYI0O CHUMBOJMKY JJISi COCTaBIeHHs (OpMYJ BEIIECTB W ypaBHEHUH
XUMHUUYECKHUX peaKlui; ONpeesaTh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COECIUHEHMSIX,
CTETIEHb OKHUCIICHUS JJIEMEHTOB B OMHApHBIX COEIMHEHMSX, NPHUHAJIEKHOCTb BEIIECTB K
ompenen€HHOMY KJIacCy COCNMHEHWH 1o (opMmyliaMm, BHJ XUMHUYECKOW CBS3U (KOBaJ€HTHAas U
MOHHAs) B HEOPTaHUYECKUX COEIMHEHUSX; pacKkpbiBaTh cMblci Ilepuoguueckoro 3axkona J[.U.
MenneneeBa: JE€MOHCTPUpPOBaTh IMOHMMAHHWE TEPUOJUYECKON  3aBUCUMOCTH  CBOMCTB
XUMHUYECKHX DJIEMEHTOB OT WX MojoxeHus B [lepuoamdeckoil cUCTeMe, 3aKOHOB COXPaHEHUs
Macchl BELIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO y4Y€HHs, 3aKoHa ABOTrajpo;
ONHKCBHIBATh M XapakKTepu3oBaTh TabauuHyto ¢opmy [lepuoandeckoil CUCTEMbl XMMHUYECKHX
AIIEMEHTOB: pa3IMyaTh MOHITUS «TJlaBHas noArpymnmna (A-rpymnmna)» u «nobdounas noarpymnmna (b-
IpyIIa)», Majble 1 0OJbIINe MepUO/Ibl, COOTHOCUTH 0003HAYEHUs1, KOTOPBIE UMEIOTCS B TaliMIIe
«llepmogmueckass cucrteMa xumudeckux odieMeHtoB [[.M. MenneneeBay ¢ YUCIOBBIMU



XapaKTePUCTHUKAMHU CTPOCHHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB W 3apsij sjpa, oOiiee
YHUCIIO JJIEKTPOHOB M pacHpelesieHne HX MO0 3JEKTPOHHBIM CJ0SIM); KiacCu(UUIUPOBATH
XUMHUYECKHE dJIEMEHTHI, HCOPTaHUYCCKUE BEIIECTBA, XUMUUECKHE peakiuu (110 YUCITY U COCTaBY
YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3(h(eKTy); XapakTepu3oBaTh (OIMHMCHIBATH)
o0mye XWMHUYECKHUE CBOWCTBA BEIIECTB PA3jMYHBIX KIJIACCOB, TOATBEPXKAAs OIMCAHUE
npUMepaMu  MOJIEKYJSIPHBIX ~ YpaBHEHHUH  COOTBETCTBYIOUIMX  XMMHYECKUX  peaKiui;
MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX KadeCTBEHHOTO COCTaBa,
BO3MOXXHOCTH HPOTEKAaHUS XUMHYECKHX MPEBPALICHUI B Pa3IMYHBIX YCIOBHUSX; BBIYUCIATH
OTHOCHUTEJIbHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MacChl BEUIECTB, MAaCCOBYIO JIOJII0 XMMHUYECKOTO
JjeMeHTa 1o (opMmyie COEIUHEHHs, MAacCOBYIO JIOJII0 BEIIECTBA B PacTBOpE, MPOBOJAUTH
Pacy€Thl O YPAaBHEHUIO XUMHUYECKON PEAKIINY;

MPUMEHSTh OCHOBHBIE ONEpAIlMi MBICIUTEIBHON IEATEIbHOCTH — aHAJIU3 U CHUHTE3, CPABHEHHE,
00o011eHne, CHCTEMAaTHU3alnI0, KIACCU(PUKALINIO, BBISIBICHHUE MPUYMHHO-CIEICTBEHHBIX CBSA3EH
— JJI U3y4YEHUs CBOMCTB BEIIECTB M XMMHUYECKHX PEaKIHil, eCTECTBEHHO-HAayYHbIE METOJIbI
NO3HAHUS — HaONIOJIEHUE, W3MEpPEHUE, MOJEIMPOBAHUE, HKCHEPUMEHT (pealbHbI U
MBICTICHHBIN); CJI€I0OBaTh IPaBUJIAaM IMOJb30BaHUS XUMHYECKOH MOCYAOH U JTabOpaTOpHBIM
o0opysoBaHUEM, a TakKkKe IpaBuiIaM oOOpalleHuss C BEIIeCTBAMU B COOTBETCTBUHM C
WHCTPYKIUSAMU IO BBIIOJHEHUIO JAa0OPATOPHBIX XUMHYECKHX OIBITOB IO TOJYyYEHUIO U
coOupaHMIO ra3000pa3HbIX BEIIECTB (BOAOPOJA M KHUCIOPOAA), MPUTOTOBICHUIO PacTBOPOB C
ONpENICNIEHHOM MAacCOBOM JOJIEM PacTBOPEHHOrO BEIIECTBA, IUIAHUPOBaTh W TMPOBOJUTH
XUMHUYECKHE SKCIEPUMEHTHI 10 PAclO3HaBaHUIO PACTBOPOB IIEIOYEH U KHUCIOT C MOMOLIBIO
UHAUKATOPOB (Jlakmyc, (henondranenn, metunopanx u apyrue). K koniy odyuenus B 9 xiacce
IpeIMETHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE [OJDKHBI OTpa)xkaTrb C(OPMHUPOBAHHOCTH Y
00y4JaromuXCcsi YyMEHUN: PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSATHI: XUMHYECKUN
JJIEMEHT, aTOM, MOJEKYJla, HOH, KaTUOH, aHUOH, IPOCTOE BEUIECTBO, CIIO)KHOE BEIIECTBO,
BaJICHTHOCTb,  OJJEKTPOOTPUIATENILHOCTh, CTEMEHb OKUCJICHMS, XHMHYECKas peakius,
XUMHYECKast CBS3b, TEIUIOBOM 3(p(ekT peakunu, Moiib, MOISIPHBIA 00BEM, paCTBOD, IIEKTPOIIUTHL,
HEDJIEKTPOJIUTHI, JJICKTPOJIUTUYECKAST TUCCOLMAIUS, PEAKIM MOHHOTO OOMEHa, KaTajau3aTop,
XUMHYECKOE paBHOBecHe, oOpaTuMble U  HEOOpaTUMbIE  pEaKklMH, OKUCIUTEIbHO-
BOCCTAaHOBUTEJIBHBIE PEAKIIMH, OKHCIINTENNb, BOCCTAHOBUTEND, OKUCIEHHE U BOCCTAaHOBIICHUE,
ajutoTpornusi, aM(OTEepHOCTh, XMMHYECKash CBs3b (KOBaJEHTHAs, HMOHHAsA, METALTUYECKas),
KPUCTAJIJIMYECKAsT PEIIETKA, KOPPO3HsS METAIUIOB, CIUIABbI, CKOPOCTb XMMHYECKON peakluH,
npenenpbHo  gonycrumas KoHueHtpauus [I/IK  BemiecTBa; WILIIOCTpUPOBATH B3aMMOCBS3b
OCHOBHBIX XMMMYECKUX IMOHATHM W NPUMEHATh 3TH INOHSATHUS IPHU OMNMCAHUU BEIIECTB U HX
IPEBpALEHN; HUCII0JIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JUISl COCTaBJI€HUS (HOPMYIN BELIECTB U
YPaBHEHUI XUMHYECKHX PEAKIUI; ONPEAEIATh BAIEHTHOCTD U CTENIEHb OKUCIEHUS XUMHUECKUX
AIIEMEHTOB B COEIMHEHMSIX Pa3jIMYHOI0 COCTaBa, MPUHAJIEKHOCTb BELIECTB K OMPEACIEHHOMY
KJaccy coeAMHEeHUl mo ¢GopmynaMm, BHJI XHUMHYECKOHW CBsA3M (KOBAJEHTHas, WOHHAs,
MeTaJIJIMYecKasl) B HEOPraHMYEeCKHX COEIUHEHMSX, 3apsj] HMOHAa IO XHUMHUYECKOH ¢opmyie,
XapakTep cpelbl B BOJIHBIX PAacTBOPAaX HEOPraHMUYECKHUX COCIWHEHUH, THI KPUCTAIIMYECKOU
PEeWETKA KOHKPETHOIO BEUIECTBA; packpeiBaTh cMbIca [lepuoguueckoro 3akona J[.H.
MeHeneeBa 1 1I€MOHCTPUPOBATh €r0 MOHMMAaHHUE: OMUCHIBATh M XapaKTePU30BaTh TAOIUYHYIO
¢dopmy Ilepuognueckoit cucTeMbl XMMMUYECKHUX 3JIEMEHTOB: pa3inuyaTh IOHATUS «TJIaBHas
noarpynna (A-rpynma)» u «mobounas noarpynna (b-rpynma)», mansie ¥ GoJblIe NEPUOJIBI,
COOTHOCUTh 0003HAYEHHUs, KOTOpblE HMEIOTCS B MEPUOJUYECKON TaOJaHuIle, C YHCIOBBIMHU
XapaKTEepPUCTHUKAMHU CTPOCHMS aTOMOB XHMHYECKHX 3JEMEHTOB (COCTaB M 3apsi sjapa, oOriee
YUCJIO OJJICKTPOHOB MW pACTIpENETCHHE HX IO DJEKTPOHHBIM CIIOSIM), OOBSICHATH O0OIIHe
3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB 3JIEMEHTOB M HMX COEAUHEHMM B IIpenenax MallbIxX
NEpPUOJOB M TJaBHBIX MOATPYNN C YYETOM CTPOEHHUS HX AaTOMOB; KIACCHU(PHUIMPOBATH
XUMHUYECKHE JIE€MEHTHI, HEOpraHUYEeCKHE BELIeCTBa, XMMUYECKUE PEaKIMU (110 YHCIY U COCTaBY
YYaCTBYIOUIMX B pEaKlIUU BEIIECTB, MO TEIIOBOMY 3((exTy, Mo HU3MEHEHHIO CTeleHel
OKHCIICHUSI XMMUYECKHX 3JIEMEHTOB); XapaKTepu30BaTh (OMUCHIBATh) OOIIME U crienuprIecKue



XMMUYECKHE CBOMCTBA MPOCTBIX M CIIOKHBIX BEILECTB, MOATBEPXKJas OIMNHUCAHHE MNPUMEpPAMHU
MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHHUU COOTBETCTBYIOUIMX XHMHUYECKUX PEaKIIMif; COCTaBIAThH
YpaBHEHUsSI DJEKTPOJIMTUYECKON JTUCCOIMAIMU KHUCIOT, IIEJIoYed U COJIeH, IMOJHbIE U
COKpaIIEHHbIE YPaBHEHMsI PEAaKIMil HOHHOTO OOMEHa, YpaBHEHUS PEaKLM, MOATBEPKAAOIINX
CyILIECTBOBaHUE TEHETHMYECKOM CBSI3M MEX]y BELIECTBAMU PA3JIMYHBIX KJIACCOB; PACKPHIBATH
CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX  pPEaKLUMUid  MOCPEICTBOM  COCTaBIICHUS
AJIEKTPOHHOTO OajaHca 3TUX PEaKIUil; MPOrHO3MPOBATh CBOMCTBA BEMICCTB B 3aBUCUMOCTU OT
UX CTPOEHUS, BOBMOXHOCTH MPOTEKAHUS XMMHUYECKUX MPEBPALLEHUN B PA3IUYHBIX YCIIOBUSX;
BBIYHUCIIATH OTHOCUTEIIBHYIO MOJICKYJSPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJIIO
XUMHYECKOTO 3JIEMEHTa Mo (QopMysie COEIMHEHMs, MAacCOBYIO JIOJII0 BEIIECTBa B PacTBOpeE,
MPOBOANTH PACUYETHI 10 YPABHCHHUIO XMMHUYECKON PEakIuu; COO0aTh MpaBuiIa MOJb30BaHUS
XUMHUYECKON MOCyI0M W JlabopaTOpHBIM OOOpYyIOBaHHEM, a TakKe MpaBuiia OOpalieHus c
BEIICCTBAMH B COOTBETCTBHH C WHCTPYKIHUSMHU IO BBIMIOJHEHUIO JTa00PaTOPHBIX XMUMHUYECKUX
OTIBITOB 1O TMOJYYEHHUIO U COOMPAHUIO Tra3000pa3HbIX BELIECTB (aMMHaKa U YIJIIEKUCIIOro ras3a);
MPOBOJIUTh PEaKIMM, TMOATBEPXKIAIOIINE KAUYeCTBEHHBIM COCTaB Pa3jIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpoMUI-, UOAMI-, KapOoHat-, (ocdar-, cuaukar-,

cynbhar-, TUAPOKCHUI-HOHBI, KATHOHBI aMMOHHSI W HOHBI HW3YYCHHBIX  METaJUIOB,
MPUCYTCTBYIOIIME B BOJHBIX PAacTBOpax HEOPraHMYECKUX BEIIECTB, NMPUMEHATH OCHOBHBIC
OTepanuy  MBICTUTCIILHOW JEATeIPHOCTH — aHalli3 HW CHHTE3, CpaBHEHHE, O0OOIICHHE,

CUCTEMAaTH3aIlNI0, BBISBICHHE MPHUUYUHHO-CICACTBEHHBIX CBA3€H — MJIs1 M3y4YCHHs] CBOMNCTB
BEIIIECTB M XUMHUYECKUX PEaKIMii, €CTECTBEHHOHAYYHBIE METOAbl MO3HAHUS — HAOJIOJCHHE,
U3MepeHHe, MOICTUPOBAHNE, SKCIIEPUMEHT (PealIbHbIN U MBICTICHHBIN).

Copaeprxanue nporpaMmbl
Xumus 8 kiace
(68 uacos, 2 yaca B HeIeJ10)

HavajnbHble NOHSATHS M 3aKOHbI XUMHUH (20 yacoB)

Tena u BemectBa. CBOWCTBa BemIECTB. DTaJOHHBIE (DU3UYECKHE CBOMCTBA BEIIECTB.
Marepuansl u MatepuanoBefeHue. Posib XuMHUM B )KU3HU COBPEMEHHOT0 0011ecTBa. OTHOIIEHNE
o0rmiecTBa K XUMHUM: XxeMopmins 1 xemopoOus.

Metoasl uzydenus xumuu. HabOmronenwe. DxcnepumeHT. MopenupoBanue. Mojaenu
MaTepHualbHbIE U 3HAKOBBIE HJIM CUMBOJIbHBIE.

l'azpr. Kunkoctu. TsEpnblie BemecTBa. B3auMHble mepexonbl MEXIy arperaTHbIMU
COCTOSIHMSIMU BEIIIECTBA: BO3TOHKA (CyOIMMAaIins) U AecyOnumaIiusi, KOHICHC Al U UCTIapeHue,
KpUCTAJIIIN3alUs U IJIaBJICHHE.

®usnyeckue saBiaeHud. YucTble BEMECcTBa U CMECH. | OMOT€HHbBIE U TETEPOTEHHBIE CMECH.
Cwmecu razoo0pasnble, xuakue u TBEpAble. CrnocoObl pa3lieneHusi cMecei: NMeperoHka, WUiu
TUCTWIIISIMS,  OTCTauBaHue, (GUIbTPOBAaHME, KpHCTAUIM3AalMsl  WJIM  BBIIapUBaHUE.
Xpomarorpadus. [Ipumenenue 3Tux cnocoO0B B 1a0OpaTOPHOIA MPAKTUKE, HA MPOU3BOJICTBE U B
OBITY.

XUMHUYECKHE DJIEMEHTBbl. ATOMBI W MOJIEKYNbl. I[IpocThle M CHOKHBIE BEUIECTBA.
AmoTponus Ha npuMepe Kuciopoaa. OCHOBHbBIE MOJIOKEHUS aTOMHO - MOJIEKYJIIPHOTO YYEHHUS.
Nonsbl. BemecTBa MOJIEKYIIPHOTO M HEMOJIEKYJISPHOTO CTPOCHHUS.

3Haku (CHUMBOJIBI) XUMHYECKHUX dJIeMEHTOB. WMHpopManms, KOTOpYIO HECYT 3HAKHU
XUMHUYECKUX OJIEMEHTOB. OTHMOJIOTHS HAa3BaHMM HEKOTOPBIX XHUMHYECKHUX DJIEMEHTOB.
[Tepuoanueckas tabnuia xumuueckux snemeHToB JI. . MeHaeneeBa: KOPOTKOMEPHOIHBIA U
JUTMHHOTIEPUOAHBIN BapuaHThL. [lepross! u rpymnmel. ['1aBHas u moO60YHASI MOATPYIIIBL, WIH A- U
B-rpynmnel. OTHOCHUTENBHASI aTOMHAs Macca.



Xumnueckue (opmyinsl. MHaekcbl n koddduuumentsl. OTHOCUTENbHAS MOJIEKYJIspHas
Mmacca. MaccoBast 10711 XMMAYECKOTO 3JIEMEeHTa B coeuHEeHuHU. MHpopmarus, KoTopyto HeCyT
XUMHUYECKHE (DOPMYIIBIL.

BanentHocth. CTpykTypHBIE (GOpPMYIBL. XUMHUYECKHE D3JIEMEHTBHI C TOCTOSHHOW U
NEPEMEHHOI BaJICHTHOCTHIO. BBIBOA (opMynbl coennHeHHs Mo BaieHTHOCTH. OmnpexaeneHue
BAJIEHTHOCTH XHMHYECKOTr0o »HjieMeHTa 1o ¢opmyne BemecrBa. CocTaBlieHHEe Ha3BaHUH
COCIMHEHUH, COCTOAIIMX M3 JBYX XMMHMYECKHX JJIEMEHTOB, II0 BaJI€HTHOCTH. 3aKOH
IIOCTOSIHCTBA COCTaBa BELIECCTB.

XuMuyeckue peakuuu. PeareHTel M NpoAyKThl peakuuu. lIpu3Hakum XuUMHYECKHX
peakuuii. YcinoBUs MX IPOTEKaHUs M IpekpauleHus. Peakiuu ropenus. DK30TepMHUECKUE U
SHJOTEPMUYECKHE PEAKIIUH.

3aKOH COXpaHEHUs Macchl BELIECTB. XuMuyeckue ypaBHeHusa. (CocraBieHue
XUMHYECKHX ypaBHeHUH. H(popmanys, KOTOpYIO HECET XUMHUECKOE ypaBHEHHUE.

Knaccugukanus XuMHUUECKUX peakUuil 10 COCTaBy U YUCILY PEareHTOB M IPOIYKTOB.
Tunbl XuMuUeckux peakiuil. Peakiuu coennHeHMs, pPa3/IOKEHMs, 3aMelleHus U oOMeHa.
KaranuzaTopsl 1 katanus.

JleMoHCcTpaL UK
* Komrekuus MaTepuanoB U U3EIUI U3 HUX.
* Mopgenu, ucrnonb3yemble Ha ypokax (GU3UKU, OMOJIOTHH U reorpaduu.
* ArperaTHbl€ COCTOSIHHSI BOJBI.
* PazneneHue JByX HECMEIINBAIOIINXCS JKUIKOCTEH € TIOMOILBIO IE€IUTEIbHON BOPOHKH.
* VYcraHoBKa U1 QrIIBTPOBAaHUS U €€ paboTa.
* YcraHOBKa JUIs BRITapUBaHus U €€ paboTa.
e Tloprperst 1. 5I. Bepuenuyca u JI. Y. Menyeneesa.
* KopoTkoneprnoaHslii U JJIMHHONEPUOAHBIN BapuaHThl [lepmonnueckoin cucremsr Jl. U.
Menneneesa
* Annapar Kunma.
* PaznoxeHue OuxpomaTra aMMOHHS.
* T'opeHue cepbl 1 MarHMEBOM JICHTHI.
* Iloprpersr M. B. JlomonocoBa u A. JI. JlaByassbe.
* B3saumonelcTBHE COJISTHON KUCIOTHI C IUHKOM.
* Tlonyuyenue ruapoxcuaa meau (I1) u ero paznoxeHue npu HarpeBaHUHU.
JlabopaTopHbIe ONBITHI
1. O3nakomieHHe ¢ KOJUIeKLUeH 1abopaTOPHOM MOCYAbI.
2. Tlonyuenue ruapoxcuaa Menu (I1) u ero B3auMoaeiicTBHE ¢ CEPHON KHCIOTOM.
3. BsaumopelicTBue pacTBOpa CObl C KUCIOTOM.
4. PaznoxeHue nmepokcuaa BOJAOPO/Ia ¢ oMokl okcuaa maprania (IV).
5. 3amerieHue xeje30M MeAH B METHOM KYIIOpOCe.
IIpakTuyeckue padoTnl
1. 3HaKOMCTBO € J1a0opaTopHbIM oOopynoBaHueM. [IpaBuna TeXHUKH 06€30MacCHOCTH IPH
pabote B kabunere xumuu. HexoTopsie Buabl padoT.
2. AHanm3 mo4Bbl
BaxHeliliue npeacTaBuTe/ Il Heopranudeckux BemiecTB. KoimyecTBeHHbIe OTHOLIEHHUS B



xumuu (18 yacon)

CocraB Bozayxa. [Tonstue 06 00bEMHON 7107€ KOMIIOHEHTA TPUPOJHOM T'a30BOM cMecH
— Bosayxa. Pacu€r o0béMa KOMIIOHEHTa Ta30BOM CMeCH MO €ro oOBEeMHOW Joje U
Ha000pOT.

Kucnopoxn. O3son. Ilomydenune xucimopona. CoOupaHue M pacro3HaBaHUE KHUCIOPOAA.
XHUMHUYECKUE CBOMCTBA KUCIOPOAA: B3aUMOJIEUCTBUE C METANIAMH, HEMETAJUIAMH U CIIOKHBIMHU
BewectBamu. [Ipumenenne kucnopona. Kpyrosopor kucnopona B npupoze.

Oxkcunpl. OOpa3oBaHue Ha3zBaHUN OKkcugoB No ux (opmymnam. CocraBneHue Gopmyn
OKCHJIOB 1O MX Ha3BaHWsAM. I[IpeacraBuTenu OKCHIOB: BOJA M YIJIEKHMCIIBIM ra3, HerameéHas
U3BECTb.

Bonopon B npupone. @usnyeckue U XUMUUYECKHUE CBOWCTBA BOJIOPOJA, €r0 IMOIYYEHHE U
IIPUMEHEHHUE.

Kucnotsl, ux coctas u knaccuduxanus. Maaukaropsl. Tabmuia paCTBOPUMOCTH.
ConsiHas U cepHast KUCIIOTBI, UX CBOMCTBA U IPUMEHEHHUE.

Conu, ux cocrtaB U Ha3BaHuda. PacTtBopumocTth cosneil B Boae. IlpencraButenu conei:
XJIOpHU HaTpus, KapOoHAT HaTpusl, pocdaT KaabIusl.

[TocTostnnass ABoragpo. KommuectBo BemectBa. Monb. Monsipras macca. Kparnsie
€MHMILIBI U3MEPEHUsl KOJIMYECTBA BEUIECTBA — MUJUIMMOJIb U KHJIOMOJIb, MUJUIUMOJISIPHAS U
KUJIOMOJISIPHAs Macchl BELECTBA.

Pacu€rbl ¢ ucnonp30BaHHMEM MOHSITUM «KOJWYECTBO BEILLECTBA», «MOJISIPHAs Maccay,
«IOCTOSIHHAS ABOTAIPO».

3akon ABoraapo. MomspHbelii 00BEM Tra3000pa3HbIX BemiecTB. OTHOCHUTETbHAs
IJIOTHOCTh OJIHOTO ra3a Mo APyromMy.

KpaTtHble eguHUIBI H3MEpPEHUS — MUJUIMMOJISIPHBI M KUJIOMOJISIPHBIM OOBEMBI
ra3000pa3HbIX BEIIECTB.

PacuéTtel ¢ UCHOJIb30BaHUEM MOHATUM «KOJUYECTBO BELIECTBA», «MOJSIPHAs Maccay,
«MOJISIPHBIN 00bEM ra30By, «IIOCTOSHHAsA ABOTaIpoO».

Pacuérbl ¢ ucnonp30BaHHMEM MOHSITUM «KOJWYECTBO BEILIECTBA», «MOJSpPHAs Maccay,
«MOJISIPHBIN 00BEM ra30B», «4UCIIO ABOTaApO».

I'unpocdepa. KpyroBopoT Boasl B mpupoae. @usndeckre 1 XUMHUYECKHE CBOICTBA BOJBI:
B3aMMOJEICTBUE C OKCUAAMH.

OcHoBanusi, ux cocraB. PacTBopuMOCTh OCHOBaHMH B Boje. V3MeHEHHME OKpacku
MHIMKATOpPOB B ILEJIO4YHOU cpere. llpencraBurenu menodei: TMAPOKCHUIBI HATpHs, KalUs U
KaJIbLIMSL.

PactBopurens n pactBopéHHOE BemecTBo. PactBopsl. PactBopenue. 'mapatel. MaccoBas
JI0JIs paCTBOPEHHOTO BellecTBa. PacuéThl, CBsI3aHHBIE C MCIOJIB30BAaHUEM IMOHITHS «MaccoBas
JI0JIs1 PACTBOPEHHOTO BEIIECTBAY.

JleMoOHCTpaL U1

* [lomyuenue KucIOpOa pa3ioKEHUEM IIEpMaHraHaTa Kajlus U IepoKcua

BOJIOpOJA.

* Pacno3HaBaHu€ KMCIOpPOJa.

* [lomyuenue, cobupanue 1 pacrio3HaBaHHE BOJOPO/IA.

* ['opeHue Bomopoaa.

* IlpaBuio pazbaBiieHUs cepOil KUCIOTHI.

* Tabnuua pacTBOPUMOCTH OCHOBAHUM, KMCIIOT U COJieil B BOJIE.



JlaGopaTopHble ONBITHI

6. IlomyTHeHHE N3BECTKOBOM BOJIBI P MPOMYCKAHUN YTIEKUCIIOTO Ta3a.

7. Tlonmydyenue BOAOpOJa B3aUMOJAECUCTBUEM LIMHKA U COJISTHOW KHCIIOTBHI.

8. PacmosnaBaHHe KHCIIOT HHANKATOPAMHU.

9. HM3mMmeHeHHME OKpAaCKU MHIUKATOPOB B ILEIOYHOM Cpene.

10. OsHakomyieHHME C MpenaparaMy JOMallHEH WM IIKOJIbHOM anTedkKu — pacTBOpaMu

MEepOKCUa BOJOPO/Ia, CHUPTOBOM HACTOMKH MOJA U HAIIATBIPHOIO CIIUPTA.

IpakTnyeckune padoThl

3. Tlonyuenue, coOUpaHue U Paco3HABAHKE KUCIOPO/IA.

4. Tlonyuenue, coOMpaHue U Paco3HABAHUE BOJOPOJIA.

5. TIpurortoBieHue pacTBOPOB COJIEH C X 3aJaHHON MacCOBOM J0JIEM.
OcHOBHBIE KJIACChl HeOPraHudeckux coequHeHuii (10 yacon)

O6o0menue cBeneHHid 00 OKCcHIax, WX Kiaccu(HKalyy, Ha3BaHUSAX W CBOMCTBAX.
CriocoObI moTyueHust OKCH/IOB.

OcHoBaHusl, UX KiaaccuuKaius, Ha3BaHUS U CBOMCTBA. B3anmoelicTBre ¢ KUCIOTaMU,
KHCJIIOTHBIMH OKCHJaMH U coyisiMU. Pa3nokeHue HepacTBOPUMBIX OCHOBaHHM. CrocoOBI
MOJTYy4YECHUSI OCHOBAHUM.

Kucnotel, ux kimaccupukanus u HazBaHusa. OOIIMEe XUMHYECKHE CBOICTBA KHCIOT.
B3auMopeiicTBue KHUCIOT € METauIaMH. DJIEKTPOXUMHUYECKUW PsiJ HANPSIKEHUNW METaJIOB.
B3auMozeiicTBruEe KUCIIOT C OKCUAAMHU METAILIOB.

B3auMopeiicTBUEe KHUCIOT C OCHOBaHUSIMU — peakluus HelTpanuzauuu. B3aumopeiicTBue
KHUCIIOT ¢ cosiMu. [lonydyeHne 6ECKUCIOPOJHBIX U KUCIOPOACOAEPKAILNUX KUCIIOT.

Comm, wx kimaccupukanus H CBOWCTBA. B3amMmojeicTBHE coJlicii ¢ MeTauiamu,
0COOEHHOCTH 3THX peakuuii. BanmoeicTBre coeit ¢ consimu.

['enernyeckue psiapl MeTalla U HeMmerauia. ['eHeTnueckas CBsI3b MEXKIY Kiaccamu
HEOPTraHUYECKHUX BEIIECTB.

JlabopaTopHbIe ONBITHI

11. TTomyTHEeHHE U3BECTKOBOH BOJIBI.

12. Peakuus HeWTpamu3aluu.

13. Tlonyuenue runpokcuaa meau (1) u ero B3aumoneiicTBre ¢ KUCIOTOI.
14. Paznoxenue rugpokcuaa meau (1) mpu HarpeBanuu.
15. B3aumopeiicTBue KMCIOT ¢ METAJUIAMH.

16. B3ammozeiicTBHE KHCIIOT C COJISIMHU.

17. O3HakoMIIEHHE C KOJIJIEKIIUEHN COJIeH.

18. B3aumogeiictBue cynbpata meau (I1) c xenezom.
19. B3aumogeiicTBue coieil ¢ CoIsIMH.

20. I'eneTrnyeckas CBSI3b Ha IPUMEPE COSAMHEHUN MEIH.
IIpakT4yeckue padoThl

6. Pemenune dKCrEpUMEHTATBHBIX 3a1a4.

Ilepuoauyecknii 3akoH U Ileprnoanuyeckas cucreMa XMMHUYECKHX 3JICMEHTOB
. . MenpaesieeBa u cTpoeHue aroma (8 yacos)

EcTecTBeHHbIE ceMelicTBa XUMUUECKHUX DJIEMEHTOB: IIEJIOYHbIE M IIEIOYHO3EMENbHbBIE
MeTaJlJIbl, TaJOTeHbl, UHEPTHBIE (OaropoHbie) ra3el. AMpoTepHOCTh. AMGMOTEpHBIE OKCUABI U
ruapokcuabl. KommiekcHele con.



Otkpeitne JI. W. MenneneeBsiM [leproguueckoro 3akoHa H  CO3JaHHE UM
[leproanuecKkoil CUCTEMBbI XUMUYECKHUX AJIEMEHTOB.

ATOMBI Kak ¢opMa CYIIECTBOBAHUS XUMHUYECKHX 3JIeMEHTOB. OCHOBHBIC CBEICHUS O
CTpoeHUH aToMOB. Jloka3aTenbCTBa CIOXHOCTU cTpoeHus aromoB. OmbiTel Pesepdopna.
[1naneTapHast MOJIe]Ib CTPOCHHUS aTOMA.

CocraB aTOMHBIX sA€p: HPOTOHBI, HEUTpoHBl. OTHOCUTENbHAs aTOMHas Macca.
B3auMoCBA3b NOHATUH «IIPOTOHY», KHEUTPOH», KOTHOCUTEJIHASI ATOMHAS MACCA.

Mukpomup. OnekTpoHbl. CTpOE€HHE 3IIEKTPOHHBIX YPOBHEH aTOMOB XUMHUYECKHX
aneMeHTOB NeNe 1-20. [TonsiTve 0 3aBepIEHHOM 3JIEKTPOHHOM YPOBHE.

N3otonbl. dusnueckuil cmpicn cumBoiuku [lepuonmyeckoin cucremsl. CoBpeMeHHas
dopmynupoBka Ilepuoamdeckoro 3akona. V3MEHEHHsS] CBOWCTB 3JEMEHTOB B TNEpUOAAX U
rpymnmnax, Kak QyHKIHs CTPOCHHUS JIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTuka 5JIEMEHTa-MeTaula MU JJIeMEHTa-HeMeTala MO0 MX IOJIOKEHUIO B
[Tepuoanueckoii cucreme xumuueckux 3nemeHToB J1. 1. Menneneena.

JdeMoHcTpannmn
*  PaznuuHbie POpMBI TAOIUI] IEPUOTUIECKON CUCTEMBI.
* Mopenuposanue nocrpoenus Ilepuonnueckon cucrems! Jl. . Menneneesa.
* Mojenu aTOMOB XUMHUYECKUX JIEMEHTOB.
* Mogenu aTOMOB 3JIeMEHTOB 1—3-T0 1mepro 0B
JlaGopaTopHble ONBITHI.
21. Tlomyuenue aMm(pOTEpHOro THAPOKCHIA U UCCIEAOBAHUE €TI0 CBOMCTB.

Xumuyeckas ¢Bsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peaknun (11 yacoB)

Honnast xumuueckast cBs3b. MoHbI, 00pa3oBaHHbIE aTOMaMH METaVIOB M HEMETAJLIOB.
Cxembl 00pa3oBaHHUsI MOHHOW CBSI3M NJisi OMHAPHBIX COeNMHEHHM. MOHHBIE KpUCTaIMUecKue
pemeéTku U (HU3NYECKUe CBOMCTBA BEIIECTB C 3TUM THUIOM peméTok. [lonarue o ¢popMynbHOIMA
€JIMHHUIIE BEILECTBA.

KoBanentHas xumuyeckas CBsI3b. OJEKTPOHHBIE U  CTPYKTYpHbIE  (OPMYIIBI.
KoBanentnas nHemomsipHas cBs3b. Cxembl 00pa3oBaHUS KOBAJCHTHOW CBSI3M 7S OMHAPHBIX
coeIMHEHUN. MOJIeKyIIsSIpHbIE U ATOMHBIE KPUCTAIUIMYECKUE PEMIETKU, U CBOWCTBA BEILIECTB C
9TUM TUIIOM PELIETOK.

ONEeKTPOOTPULIATEIBHOCT. P anexkTpooTpuuatenbHOCTH. KoBalieHTHas mossipHast
XUMUYecKast CBsi3b. Jlumonb. Cxembl 00pa3oBaHUs KOBAJICHTHOW TMOJSPHOM CBSI3H IS
OWMHApHBIX COoeAMHEHUI. MoJeKyasipHble M aTOMHBIC KPUCTAJUIMUECKHE DPEIIETKH, CBONCTBA
BEILIECTB C 3TUM TUIIOM PEIIETOK.

Meramnuueckass XUMHYECKass CBA3b W METAJUIMYECKasl KPUCTAJUIMYECKAsl pelIETKa.
CBoiicTBa BEUIECTB C 3TUM THUIIOM pelIETOK. EnnHas nmpupoia XUuMUYECKUX CBSA3EH.

Crenens okucienus. CpaBHEHHUE CTENIEHU OKHMCIIEHUs U BajeHTHOCTH. [IpaBuna pacuéra
CTEeTeHeW OKUCIICHHUS 110 PopMyTIaM XUMUYECKUX COSTUHEHUH.

OKHMCIUTENBHO-BOCCTAHOBUTENBbHBIE peakiyu. ONpeneneHue CTeNeHe OKUCIECHUS s
AIIEMEHTOB, O00pa3yloIIMX BeIIeCTBa pa3HbIX KiaccoB. Peakuuu HWOHHOrO oOMeHa U
OKHCIIUTEIbHO-BOCCTAHOBUTEINbHBIE peakUnHd. OKHUCIHUTENb U BOCCTAHOBHUTEINb, OKHUCIEHUE WU
BoccTaHoBjieHHe. (CocTaBlIeHHE YpaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PpEaKIUN
METOJIOM SJIEKTPOHHOTO OasiaHca.



JdemMoHCcTpauuu
* BsaumopeiicTBre IUHKA C CEPOii, cONsHOM KucnoToii, ximopugom meau (11).

* T'openue maruus.

Conep:xkaHue NPoOrpaMmbl
Xumus 9 kiacc
(66 gyacoB, 2 yaca B HeJI€JII0)

IHoBTOpeHue u 0000meHne cBeAeHu M0 Kypcy 8 kiacca (5 yacoB)

bunapusie  coemuHeHus. Okcuisl  colleoOpasyromme W HecoleoOpasyromue.
['mapoxcuabl: ocHOBaHMsL, aMpOTepHbIe, KUCIOThI. CpeHue, KUCIbIE, OCHOBHBIE COJIH.

OO6oOmienne cBEeOEHM O XUMHUYECKMX peakuusx. Kiaccuduxamms XuMHYECKUX
peaknMii MO pa3IMYHBIM OCHOBAHUSAM: COCTaBY W YHUCIY PEarupyrounmx M 00pa3yroIuxcs
BEIIECTB, TEIUIOBOMY 3((exTy, HampaBlIeHUIO, U3MEHEHUIO CTEICHEH OKUCICHHS 3JIEMEHTOB,
00pa3yromux pearupyrolire BeecTna, Gpase, NCIoNb30BAaHUIO KaTalIu3aTopa.

[lonsiTe 0 ckopocTH XUMHYECKOW peakiuu. DakTopbl, BIMAOLME HA CKOPOCTh
XUMUYECKUX PEaKUUH: MPUPOJA PEArupyrolIMX BEUIECTB, MX KOHUEHTpalus, TeMIleparypa,
IUI0IA/1b CONPUKOCHOBEHMUSI, HAIM4Yue KaTanu3zaropa. Karanus.

JleMoOHCTpaL U
* 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEaKL U OT MPUPO/Ibl PEATUPYIOIINX BEIIECTB.
* 3aBUCUMOCTb CKOPOCTM XHMMHYECKOH peakIUMu OT KOHUEHTPAalMU pearupyromux

BELIECTB.

* 3aBUCUMOCTb CKOPOCTH XUMHUYECKON pEaKIMHU OT ILIOIIA N
COIIPUKOCHOBEHHUSI PEarupyroluX BEIECTB («KUIIALIUN CII0I).
* 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEaKLUU OT TEMIIEPATYPbl PEArupyrOLIUX BEIIECTB.
JlabopaTopHble ONBITHI
B3aumopeiicTBie aMMuaka U XJIOpOBOIOPOAA.
Peakuus HenTpanuzanuu.
HaGnronenue ternoBoro ¢ ¢exra peakiuy HelTpanu3aum.
BiaumoneiictBue cepHoii kucnothl ¢ okcugoM meau (II).

Paznoxenue MEepoKCHUIa BOAOPOAa C IOMOIIBIO KaTaJla3bl KapTOq)CJ'IH

o0k owhRE

3aBUCUMOCTh CKOPOCTH XUMHYECKOM pEaKUUMu OT MPUPOJbl METAUIOB MPU HUX
B3aMMOJIENCTBUHU C COJITHOM KHUCIIOTOMU.

1. 3aBUCHMOCTD CKOpPOCTH XUMHYECKON peaknuuu OT MPpUPOAbI KUCJIOT IIPU B3aUMOACUCTBUH
HX C XKCJIC30M.

8. 3aBHCHMOCTb CKOPOCTH XUMHYECKOM PEAKIIMU OT TEMIIEPATYPHL.
9. 3aBHCHMOCTb CKOPOCTH XUMHYECKOM PEAKIIMU OT KOHIIEHTPALIUH.

10. 3aBucUMOCTH CKOPOCTH XUMHYECKOW PEAKIMH OT IUIOMAAUd CONPHKOCHOBEHUS
pearupyroumx BemecTB.

11. 3aBHUCHMOCTD CKOpPOCTH XUMHYSCKOMN pPCaKkiuun OT KaTajanu3aTopa.

XuMHYeCKHE peaKIMU B pacTBOPax 3J1eKTpoauToB (10 yacos)



[TonsiTie 00 DAICKTPOJUTHUYECKON TUCCOIUAIIUU. OIJIEKTPOIUTBI W HEIJICKTPOIUTHI.
MexaHu3M JAMCCOLMAIMHM  3JEKTPOJIUTOB C Ppa3jIMYHBIM XapakTepoMm cBsi3u. CrTeneHb
AIIEKTPOIIUTUIECKOH muccorrann. CHIbHBIC U CIa0ble 3JIEKTPOJIUTHI.

OCHOBHBIEC TOJIOKEHHSI TEOPUH DIEKTPOJMTHUECKOW ucconmanuu. Kiaccudukarms
MOHOB M MX CBOWCTBa. KHCIIOTBI, OCHOBaHMS U COJM KaK AJMEKTPOIHTHL. VX kiaccuduxanus u
JUCCOLIMAITHS.

O0mue XUMHUYECKHME CBOMCTBA KHUCIOT: M3MEHEHHE OKpackd HHIUKaTOPOB,
B3aMMOJICHCTBHE C MeTajulaMH, OKCHJAMU U THUJIPOKCHJIAMU METalIOB M  COJISIMHU.
MonekynspHble U HOHHBIE (TTOJIHBIE U COKPAIIEHHBIC) YPaBHEHHS peaKLUi.

XHWMHUYECKUN CMBICI COKPAIEHHBIX YpPAaBHEHWM. YCJIOBUS MNPOTEKAHHUS PEAKLUHA MEXAY
AIIEKTPOJIUTAMH JI0 KOHIIA. Psi1 akTHBHOCTH METAJLJIOB.

OO0mue XUMHYECKUE CBOWCTBA IIEJIOUEH: B3aUMOJCHCTBHE C KUCIOTAMH, OKCHIAMH
HEMeTalioB, coisiMu. OOmme XMMHUYEeCKHe CBOWCTBAa HEPACTBOPUMBIX  OCHOBAHHIA:
B3aMMOJICHCTBHE C KUCIOTaMU, pPa3yioKeHHE IPU HarPEBaHUU.

OO0mue XUMHUYECKHE CBOWCTBA CPEIHUX COJICH: B3aMMOJCIHCTBHE C KHUCIOTaMH,
HIeI04aMu, COJISIMU U MeTalaMu. B3anMoelicTBUe KUCTBIX COJIEH €O IIeI0YaMH.

['unponus, kak 0OMEHHOE B3aMMOJICHCTBUE CoNiel ¢ BOJMOM. I'Maponu3 coilu CHIBHOTO
OCHOBaHMA W CJab0il KHUCIOTHL. ['MAponmu3 coim c€naboro OCHOBAHWS W CHIBHOM KHCIIOTHI.
[IIxana pH.

CBoiicTBa KUCIIOT, OCHOBAaHMI, OKCUIOB M COJIEH B CBETE€ TEOPUHU IIEKTPOIUTUIECCKON
JVICCOIIMALINU M OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHA.

JdeMoHcTpanmm.
* lcnpITaHue BENMIECTB U MX PACTBOPOB Ha JIEKTPOIPOBOJIHOCTb.
* 3aBHCUMOCTb JJEKTPOIPOBOTHOCTH YKCYCHOM KHCIIOTHI OT KOHIICHTPAIIUH.
* OmnpeneneHne xapakTepa Cpebl B pacTBOPax COJICH.
JlabopaTopHble ONBITHI.
12. Mucconmnanus cnabbix 3JIEKTPOIMTOB Ha IPUMEPE YKCYCHOM KHCIIOTHL
13. Usmenenne okpacku HHIMKATOPOB B KUCIOTHOM CPEJIE.
14,  Peaxius HeHTpanu3aluy pacTBOpPA MIEIOYH PA3IMYHBIMU KHCIOTAMH.
15. Tlonyuenue runpoxcuma memu (11).1 ero B3aumoneiicTBue ¢ pasaInuHBIME KMCIOTAMH.
16. BzaumoneiictBue cuibHbIX KucaoT ¢ okeuaom meau (11).
17. BzaumoneiicTBue KUCIIOT C METAIUIAMH.
18. KauecTBennas peakiys Ha KapOOHAT-HOH.
19. lonyvenue cTyaHsS KPEMHUEBON KHCIOTHI.
20. KavecTBeHHas peakuys Ha XJIOPHUJ - HITH CYJIb(haT-HOHBI
21. V3meHeHHe OKPACKU HHIMKATOPOB B MIEITIOYHOM Ccpejie.
22. B3ammoJieliCTBUE MIENOYCH C YTIICKUCITBIM Ta30M.
23. KauecTBeHHas peakiys Ha KATHOH aMMOHHUSI.
24. Tlonyuenue ruapokcuna meau (1) u ero pasnoxenmue.
25. BzaumopeiicTBrue KapOOHATOB C KUCIOTaMHU.
26. ITonyuenue ruapoxcua sxeneza(lll).
27. BsaummMojieiicTBHE *kee3a ¢ pactBopoM cyibdara meau (11)
IIpakT4yeckune padoTnl
1. Pemenue skciepMMEHTAIBHBIX 33/1a4 [0 TeMe «JIEKTPOIUTUYECKAsH JUCCOLUALIHS



HemeTanabl U ux coeHeHus (25 yacon)

CrpoeHue aTOMOB HEMETAJUIOB M uX nosioxeHue B llepuommueckoit cucreme. Psij
AJIEKTPOOTPULIATENbHOCTU. KpHUCTauIMuecKne pelmeTK HEMETaJIOB — IIPOCTBIX BEIIECTB.
Annorponus u e€ npuunHel. U3nuecKue cBoiicTBa HeMeTaioB. O0IIe XUMHYECKHE CBOICTBA
HEMETAJJIOB: OKUCIUTEIbHBIE U BOCCTAHOBUTEIIBHBIE.

["anmorensl, cTpoeHUEe MX aTOMOB M MOJEKyJl. DPU3NYECKHE U XMMHYECKHE CBOMCTBA
raJIOTEHOB. 3aKOHOMEPHOCTH MU3MEHEHHS CBOMCTB I'aJIOTEHOB B 3aBUCHUMOCTH OT UX IOJIOKEHUS
B [lepuognueckont cucreMme. HaxoxxieHue rajgoreHoB B MPUPOAE U UX NOJydeHUE. 3HAYCHHUE U
IIPUMEHEHHE TAJIOTEHOB.

["anoreHoBOOpOIbI M COOTBETCTBYIOLIME UM KHCIOTHI: IIJJaBUKOBAs, COJIsHas,
OpomoBOZIOpOIHAs, MO0BOJOpoAHasA. ['amoreHuasl. KauecTBeHHbIE peakuM Ha TajJOreHH-
uoHsbl. [IpuMeHeHne coeiMHEHN raloTeHOB U UX OMOJIOTHYECKas POlb.

O6mas xapaxkrtepuctuka 31emMeHToB VIA-rpynnbel. Cepa B npupoae M €€ HoJydeHUeE.
AnnorponHsle MoaM(MKALMU cepbl MU MX CBOMCTBA. XMMHUYECKME CBOWCTBA cepbl U €€
IIPUMEHEHHUE.

CepoBo1OpOJI: CTPOEHUE MOJIEKYJIBI, (PU3UYECKHE U XUMUUECKUE CBOMCTBA, OJIYYEHUE U
3HadyeHue. CepoBopopoanas kuciora. CyabGuabl 1 ux 3HaueHue. JIIoMUHOPOPBHI.

Oxcup cepsl (1V), cepaucrast kucnota, cynbduTtel. KauecTBeHHas peakuus Ha Cylb(uT-
HOH.

Oxcun cepul (VI), cepras kuciota, cynbdarel. Kpucrammoruaparel. KauecTBeHHas
peakiyst Ha cynb(ar-uoH.

CepHas KUCJIOTa - CHIIbHBIN 37eKTpoauT. CBolicTBa pa30aBIeHHON CEpHOM KUCIOTHI, Kak
TUIMYHOW KHUCJIOTHI: B3aMMOJICHCTBHE C METalJlaMHM, OCHOBHBIMU U aM(OTEPHBIMU OKCHJIaMH,
OCHOBaHMAMHU U aM(OTEPHBIMU THAPOKCHIAMHU, coisiMu. KauecTBeHHas peakuus Ha cyibdar-
WOH.

OOmas xapakTepucTuka 31eMeHToB VA-rpymnibl. A30T, CTPOEHUE aToMa M MOJIEKYJIbI.
O®uznyeckue W XUMHYECKHE CBOWCTBA M INpPHUMEHEHHE a30oTa. A30T B MPUPOJAE U €ro
Ouosioruueckas posb.

AMMHaK, CTpoeHHE MOJeKylbl U (u3MUeckue CcBoiicTBa. AMMMayHas BOJa,
HaIIaTBIPHBINA CIHUPT, TUApPAT aMMHaka. J[OHOPHO -aKIENnTOpPHBIH MeXaHW3M OOpa30BaHUS
KaTHOHAa aMMOHUs. BoccTaHOBUTENBHBIE CBOMCTBA aMmMuaka. Colu aMMOHUS M MX IPUMEHEHHE.
KauecTBeHHas peakliis Ha KaTHOH aMMOHMUSL.

Oxcuzpl a30Ta: HecoaeoOpasyrollue M KHUCIOTHBIE. A30THUCTas KHUCIOTa U HUTPUTHI.
A30THas KHCI0Ta, €€ NoJIydeHue U cBoricTBa. HUuTpaTsl.

®ochop, ctpoenue aroma u amtorponus. Pocunpl. Pochun. Okeun pocdopa(V) u
oprodochopnas kucnora. Docdarel. Dochopubie ynodpenus. MTHCEKTHITUIBL.

OO6mass xapakTepucTuka 3meMeHToB [V A-rpynmbl: 0COOEHHOCTH CTPOEHHSI aTOMOB,
IIPOCTBIX BELIECTB U COEIUHEHHH B 3aBUCUMOCTHU OT MOJIOXKEHUS 1eMeHTOB B [lepuoanueckoit
cucreMe. Yriiepoa. AJIIOTPOIIHbIe MOTUGUKAIIMK: anMma3, Tpagut. AMOpQHBIN yriiepoa U ero
copTa: caka, aKTUBUPOBAHHBIM yrojab. AjacopOuus. XHMHUYECKHE CBOWCTBa yriepoa.
Kokcoxumuueckoe Ipou3BOJCTBO U ero npoaykius. Kapoumsl.

Oxcun yraepoma (I): crpoenne monekymsl, monydenue u ero cpoiictea. OKcua
yraepona (IV): crpoenne Monekyinbl, monydyeHue u ero coiicta. YronbHas kuciora. Cosn
YTOJIHOW KUCIIOTHI: KapOOHATHI M THAPOKapOoHaThl. TexHHueckas v MUIleBasi CoAa.



Heopranmueckue u opraHMYe€cKH€ BELIECTBA. YTJIEBOAOPOJbI. XHUMUYECKOE CTPOCHUE
OpPraHMYECKUX BEIIECTB, KaK MOPSI0K COEAUHEHUS aTOMOB B MOJIEKYJIE TI0 BaJIECHTHOCTH.

MertaH, 3TaH, KaK NpeeibHbIE YIIIEBOJOPO/Ibl. DTUIIEH U alleTUIIEH, KaK HENpeeIbHbIe
(HeHachllleHHBIE) yrieBojoponabl. ['opeHue yriaeBonoponoB. KadecTBeHHbIE peakuMM Ha
HENpeeNbHbIE COSUHEHHUS.

OTWIOBBIA CHNUPT, €ro IOJy4eHUEe, NpUMEHEHHe U (u3Mnonornyeckoe Jeicraue.
TpéxaToMHBIi cnupT rMuepuH. KadecTBeHHas peakiiis Ha MHOTOATOMHBIE CIIUPTBI. Y KCyCHast
- IPEJCTaBUTEIIb KIacca KapOOHOBBIX KHCIIOT.

Kpewmuuii, crpoenue ero atoma u cBoiictBa. Kpemuuii B ipupozae. CUiluuuabl U CUJIaH.
Oxcupn kpemuus(1Y). Kpemuuesas kuciora u €€ couu.

IIpousBoacTBo crekna U HemeHTa. [Ipoaykius CHIMKAaTHOM IIPOMBIIIIEHHOCTH:

ONTHYECKOE BOJIOKHO, Kepamuka, papdop, dhasHc.
OnTryeckoe BOJIOKHO.

Hemeramnsl B npupoae. PpakuMoOHHAs IEPErOHKA JKUAKOIO BO3AyXa Kak CIoOco0
HOJY4YeHUs1 KHUCIOopoAa, a3ora, aproHa. llomydenue d¢ocdopa, kpemHus, xjiopa, Honxa.
DIEKTPOIN3 PACTBOPOB.

[TosryueHne CEpHOM KHUCIOTBI: CBIPbE, XMMH3M, TEXHOJOTMYECKas CXeMa, METOJ
KHUTIAIIETO CJIOS, MPUHIUIIBI TeIII000MeHa, IPOTHUBOTOKA U UPKYJsiiun. Oneym. [Ipon3BoncTBo
aMMHaKa: ChIpbE, XUMU3M, TEXHOJIOIMUECKas CXeMa.

JleMoOHCTpaLuu
e KauecTBeHHas peakuus Ha CyIbQHUI-UOH
e BsaumozeiicTBre KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTBI C MEJIBIO.
e OOyriuBaHHE€ OPraHMYECKUX BEIIECTB KOHUEHTPUPOBAHHON CEPHOM KHCIOTOM.
e [lonyuenue, cobupanue u pacrio3HaBaHHE aMMHUAKa.
e PasnoxeHue OuxpomaTta aMMOHHUS.
e B3anMoneincTBre KOHIIEHTPUPOBAHHOM a30THOW KUCIIOTBI C MEJIBIO.
e [loptper H. /1. 3enunckoro. Ilornomenne akTUBUPOBAHHBIM YITIEM PacCTBOPEHHBIX

BEIIECTB UJIU ra30B.

e (OOmue XMMUYECKHE CBOMCTBA KMCIIOT HAa IPUMEPE YKCYCHOM KUCIIOTHI.
e KauecTBeHHas peaklys Ha MHOIOATOMHBIE CIIUPTHL.

JlabopaTopHbIe ONBITHI

28. Pacmo3HaBanue rajgoreHuI-uoHOB.

29. KadecTBeHHBIE peaKIUU Ha CYJIb(aT-HOHBI.

30. KauectBeHHAs peakiivs Ha KATHOH aMMOHHSI.

31. Xumudeckue CBOHCTBA a30THON KUCIIOTHI, KaK JICKTPOJIHTA.

32. KauectBeHHBIE peakiuu Ha ocdaT-HoH.

33. ITlomyueHue u CBONWCTBA YroOJIbHOM KHCIOTHI.

34. KauecTBeHHas peaklusi Ha KapOOHAT-UOH.

IIpakT4yeckue padoThl

2. V3y4yenne CBONCTB CONSIHOM KUCIIOTEL

3. 3yuenue CBOWCTB CEPHOM KHCIIOTHL

4. TlonyueHre aMMHUaKa ¥ M3y4E€HUE €r0 CBOKWCTB.

5. IMonyuenue yriaekucioro ra3a ¥ M3y4eHne ero CBOUCTB.

Meta/iibl 1 X coequHenns (17 yacoB)



ITonoxenune meramnoB B llepuogumueckoi cucreme xumudeckux snemeHrtos [l .
MenpeneeBa, CTpOCHHE HMX aTOMOB M KPUCTAUIOB. MeTaimmmyeckas CBA3b M MeETauIMYecKas
KpUCTaJUIM4ecKas pemérka. @u3nyeckre CBOMCTBA METAUIOB: JIEKTPO- U TEIJIONPOBOAHOCTD,
OTpakarolas CioCOOHOCTh, TNIACTUYHOCTH. CIsIaBbl UEPHBIE U LIBETHHIE.

Meramibl Kak BOCCTAHOBHUTENIH. JJIEKTPOXMMHUYECKHMH psja HanpspbkeHuil. B3ammopeiictBue
METaJIOB C HEMETAJIaMU, OKCUAAMH, KUCIOTAMH, COJISIMU. AJTFOMUHOTEPMHSL.
CrpoeHrie aTOMOB M MPOCTBIX BEUIECTB IIEIOYHBIX METAIOB. 3aBUCUMOCTh (DU3MYECKHX U
XUMHUYECKMX CBOWCTB ILEJIOYHBIX METAUIOB OT 3apsioB sep UX aToMoB. Okxkcuabl U
TUAPOKCHUBI IIEJTOYHBIX METAJUIOB, UX MOJY4Y€HHE, CBOICTBA, IpUMEHEHHE. Baxknenmume conn
IIEJIOYHBIX METAJIJIOB, X 3HAYEHUE B )KMBOW U HEXKUBOW IIPUPOJIE U B )KU3HU YEIIOBEKA.
CrpoeHue aTOMOB M TPOCTHIX BEIIECTB IIEJIOYHO3EMENbHBIX METALIOB. 3aBUCUMOCTH
bu3NYECKUX W XHMMUYECKUX CBOMCTB MIEJIOYHO3EMEIbHBIX METANIOB OT 3apsioB sIep HX
atoMoB. OKCHIbBI M TUIPOKCUABI IIEIOYHO3EMEIbHBIX METAJJIOB, UX IOJY4YEHUE, CBOMCTBA U
npuMeHeHue. BaxxHeilne coau mEIOYHO - 3eMENIbHBIX METAIOB, UX 3HAUYE€HHE B MPUPOJIE U
KHU3HH yenoBeka. KapOoHaTel 1 rTuaApoKapOOHATHI KabIIHSL.
KéctkocTh BOAbI: BpeMeHHass M nocrosiHHas. CrocoObl yCTpaHEHUS BPEMEHHOW >KECTKOCTH.
Crioco0b! ycTpaHeHHs MOCTOSTHHON kEcTkocT. MonuThl. CoenMHeHNs aTIOMHHUS B MPUPOJIE.
XuMHUeCKue CBOWCTBA amfOMHHUA. OCOOCHHOCTH OKCHAA M THUAPOKCHIA AIIOMUHHUS Kak
amoTepHBIX coequHeHMH. Baxxueiimue conu antoMunus (XJIopu, cyabdar).
OcoOenHocTu cTpoeHust aToMa xenesa. JKenezo B npupoze. Bakueimme pysl xene3a. OKCHIbI
u rugpokeunsl kenesa (1) u xeneza (I11). Coma xenesa (1) u xenesa (I11). O6napyxenue
MOHOB KaTHOHOB eJle3a B pacTBOpe. 3HAaUEHHUE COEITMHEHUI JKenesa.
Koppo3usi xumudeckast U 3JIEKTpOXMMHUYECKas. 3aluTa METAJUIOB OT KOppo3uu. Meramssl B
npupojie: B CBOOOJHOM BHIE M B BujAe coenuHeHuid. llonstne o meramnypruu. UépHas u
uBeTHass  Mertautyprus. [lupomeramnmyprusi, TUIPOMETAIUIYPrUs, 3JIEKTPOMETAILTYPIHSl.
Jomennslii npouecc. IlepepaboTka uyryHa B cTajib. DIEKTPOJIN3 PACILIABOB.
JleMoHCTpan U

* BsaumopaelcTBuE HaTPHsl, IUTUS U KAJIBLHS C BOJIOM.

* B3saumopeicTBUE aIIOMHHHS C KUCIIOTAaMH, IIEJIOYaMH M BOIOM.

* BsaumoneiicTBHe MeIHM ¢ KOHUEHTPUPOBAHHON CEPHOW KHCJIOTOW M a30THOM KUCIOTOM

(pa36aBneHHON M KOHIIEHTPUPOBAHHOM).

* [lomydyenue am(poTEpHOro rUAPOKCHIA ATFOMUHHUS U UCCIIEA0BAHNE €TI0 CBOMCTB.
JlabopaTopHbIe ONBITHI
35. Bsaumoseiictaue xenesa ¢ pactBopom cynbdara meau (I1).

36. IMonyuenne ruapokcuaos xeaesa (1) u (111).
37. KauecTBeHHBIE PEAKIIUK Ha KATHOHBI JKeJIe3a
IIpakT4yeckue padoThI

6. JKecTKOCTb BOIBI ¥ CIIOCOOHI €€ YCTPAHEHHS.

7. Pemenue SKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «MeTasuiby.

XuMHs U OKpY Kawuas cpeaa (2 yaca)



Crtpoenue 3emun: siApo, MaHTHS, 3€MHAas KOpa, UX XUMHYECKU# coctaB. Jlutochepa u

e€¢ xumuyeckuil coctaB. Munepansl. Pynel. Ocanounsie mopozsl. Ilone3Hele uckonaemsle.
XUMHYECKUH coCcTaB THIpocdepbl. XMMHUYECKHI COCTaB aTMOC(EPHI.
VICTOUHMKHM XMMHYECKOTO 3arpsi3HEHHs] OKpyXKarmomiel cpeapl. [oOanbHbIE 3KOJIOTHYECKHE
npoOJeMbl YeIOBEYEeCTBA: IMAPHUKOBBIM 3(PQEKT, KUCIOTHBIE JOKIH, O30HOBBIC JIBIPHI.
MexayHapolHOE€ COTPYAHMUYECTBO B OOJACTH OXPAHbI OKPY)KAIOLIEH Cpelpl 0T XMMUYECKOIO
3arps3HEHUs. «3enEHast XUMUS».

O0001IeHMe 3HAHMI 10 XMMUH 32 KYPC OCHOBHOM IIKO0JIbI (6 4acoB)

CrpoeHue aTroma B COOTBETCTBUU C IOJIOKEHUEM XUMUYECKOro 3yeMeHTa B [lepuonndeckon
cucreme. CTpoeHHE BElIECTBA: XMMHUYECKAsl CBA3b U KPUCTAIUIMYECKNE PEHIETKU. 3aBUCUMOCTD
CBOWCTB 00pa30BAHHBIX JIEMEHTAMU MPOCTHIX BEIIECTB (METANIOB, HEMETAJLIIOB, 0J1aropoJHbIX
ra3oB) OT IOJIO)KEHUsSI ieMeHTOB B llepuonmyeckoit cucreme. TuUnosoruss HEOpraHMYECKUX
BEILIECTB, J€JICHUE UX Ha Kiaccel U rpyninsl. [IpencraBuren.

IIpu3Haky U yClIOBHs IIPOTEKAHUS XUMUYECKUX PeakUUi. TUIOIOTHS XMMUYECKUX PEAKIUM 110
pa3nu4YHBIM OCHOBaHMAM. Peaknum HOHHOro oOMeHa. OKHMCIMTEIbHO-BOCCTAHOBUTEIbHBIE
peakuuu.

XVMMHUYECKHE  CBOMCTBA  IPOCTBIX  BEIIECTB.  XapaKTEPHbIE  XMMHMUYECKHE  CBOMCTBA
C0JIe00pa3yoIuX OKCUJOB, THAPOKCUIOB (OCHOBaHMM, KUCIOT U aM(OTEpHBIX THIPOKCHJIOB),
coJei.



Y4yeOHO-TEMATHYECCKUH JIAH

No HanmenoBanwue pasnenoB (Tem) KonnuecTBo yacoB 1o
nporpamme
8 kiacc
1 HavanbHble MOHATHS U 3aKOHBI XUMHH 20
2 BaxxHeiinme npeacTaBUTEIN HEOPTaHMUECKUX BEIIECTB. 18
KonnuecTBeHHble OTHOIIEHUS B XUMHU
3 OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COCTUHCHUI 10
4 Ilepmonnueckuit  3akoH u  Ilepuoagmdeckas  cucrema 8
xuMHuuecKkux snemeHToB [[. . MeHeneeBa u cTpoeHue aToma
5 Xumudeckas cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC 11
peaxiun
Peseps 1
Htoro 68
9 kiacc
1 | [loBTOpeHue u 0000IIEHUE CBEJCHUH 110 KypCy 8 5
Ki1acca. XUMHUUYECKHE PCAKIINN
2 XUMUYECKHE PEaKIIUU B PACTBOPAX 10
3 Hemertannel 1 ux coe fMHEHUS 25
4 MeTauisl 1 UX COETUHEHUS 17
S | XuMus 1 OKpy’Karomias cpena 2
6 O060011eHNE 3HAHUHN IO XUMUU 32 KYpC OCHOBHOM 6
mkoel. Iloaroroska k OCHOBHOMY
rocyJapcTBeHHOMY 3k3aMmeny (OI'9)
Peseps 1
Htoro 66
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